Abstract: 1-benzyl-3-methyl imidazolium hydrogen sulphate [bnmim] [HSO 4 ] was found to be an effective catalyst for the condensation reaction of indoles and derivatives with benzaldehydes in microwave irradiation with lower reaction time and higher yields to give bis(indolyl) methanes.
Introduction
Ionic Liquids [ILs] are green alternatives; the search for non-volatile and a recyclable alternative is holding a key role in this field of research. A proper choice of cations and anions is required to achieve ionic salts that are liquids at room temperature and are appropriately termed as room temperature ionic liquids [RTILs] . Ionic liquids [ILs] are emerging as effective promoters and solvents for green chemical reaction. Over the past few years, a variety of catalytic reactions have been successfully conducted using ILs as solvents. One of the most important advantages of ILs is the behavior of solvophobic interactions that generate an internal pressure which promote the association of the reagents in a solvent cavity during the activation process and show an acceleration of the various reactions in comparison to conventional solvents [1] [2] [3] [4] .
ILs are green alternatives for traditional organic solvents in chemistry and ILs have generated considerable interest as environmentally benign reaction media due to their unique properties such as ease of recyclability, ability to dissolve a variety of organic ,inorganic and metal complexes materials, non-flammable nature and high thermal stability [5] . A growing number of chemical reactions in these media, such as Kabachnik-Fields reaction [6] , polymerization [7] , hydrogenation [8] , Diels-Alder reactions [9] , have been reported. The ionic liquids based on the 1,3-dialkyl imidazolium are becoming more important for synthetic applications. The preparation of the 1,3-dialkylimdazolium halides via conventional as well as non conventional methods is well documented in literature [10] .
ILs In an effort to develop clean alternative methods for the synthesis of different bioactive compounds, we get interested in the synthesis of bis(indolyl) methanes using Ionic liquids. Bis(indolyl) methanes and their derivatives has attracted much attention due to their synthetic as well as biological applications [13] . The most ubiquitous of the known bioactive alkaloids are based on the indole moiety [14] . Vibrindole A has been demonstrated for the first time to exhibit antibacterial activity against S. aureus, S.albus, and B. subtilis; gentamycin is in use as a standard drug [15] . Bis(indolyl)methanes are very active cruciferous substances used for promoting beneficial estrogen metabolism and inducing apoptosis in human cancer cells [16] . Synthetically the reaction of 1H-indole with aldehydes produces azafulvenium salts that react further with a second 1H-indole molecule to form bis(indolyl) methanes [17] and these reactions are inherently green owing to the total atom efficiency [18] 
Experimental Procedures
The catalyst [bnmim] [HSO 4 ] was prepared according to literature methods [11] . The completion of reactions was monitored by TLC and products were identified by comparing melting points with those found in literature and spectral analysis [23] [24] [25] [26] [27] 
Results and Discussion
During the initial study, the reaction of benzaldehyde with indole (1:2 molar ratios) using a catalytic amount (0.5 mmole) of [bnmim] [HSO 4 ] was performed. The reaction was carried out using a microwave oven as an energy source. To evaluate the effect of microwave energy, model reaction was performed at 180 W (40°C), 270 W (60°C), 360 W (90°C), 450 W (120°C) and 600 W (150°C). We found that with the increase in power from 180 W to 450 W, an increase in the yield and a decrease in reaction time was observed. Beyond 450 W resulted in an increase in reaction time. Hence the reaction could be performed most efficiently at 450W. A similar effect is observed in Table 1 .
Under these optimized reaction conditions the desired bis(indolyl)methane (3a, 
